Pharmacological responses to dopamine in isolated guinea-pig cardiovascular tissues: mechanisms of action.
The mechanisms responsible for the positive inotropic, positive chronotropic and vasoconstrictor responses to dopamine in isolated guinea-pig cardiovascular tissues have been investigated in the present study. Since dopamine is the immediate precursor of noradrenaline, the role of noradrenaline in the pharmacological responses after addition of dopamine has been assessed. In isolated, contracting right ventricular papillary muscles, dopamine-induced positive inotropy (-log EC50, 4.77 +/- 0.06) was unaltered by incubation with dopamine antagonists (SCH 23390, domperidone), alpha-adrenoceptor antagonists (prazosin, yohimbine), or an inhibitor of uptake1 (cocaine). Practolol (selective beta 1-adrenoceptor antagonist) and ICI 118,551 (selective beta 2-adrenoceptor antagonist) were noncompetitive antagonists to dopamine. Block of vesicular uptake by reserpine antagonized the positive inotropic responses to dopamine (-log EC50, 4.03 +/- 0.05) but not to noradrenaline; these responses were antagonized by both practolol and ICI 118,551. Chemical sympathectomy by 6-hydroxydopamine antagonized the responses to dopamine (-log EC50, 3.76 +/- 0.11) but potentiated the responses to noradrenaline (-log EC50, 7.35 +/- 0.07). Inhibition of monoamine oxidase with pargyline potentiated the responses to dopamine (-log EC50, 6.05 +/- 0.04) and noradrenaline; the potentiation of dopamine responses was unaffected by chemical sympathectomy. Inhibition of dopamine beta-hydroxylase with sodium diethyldithiocarbamate antagonized the inotropic responses to dopamine (-log EC50, 4.36 +/- 0.05) but not to noradrenaline. Similar results were obtained in guinea-pig left atria (positive inotropy) and right atria (positive chronotropy), except that chemical sympathectomy failed to affect the chronotropic responses. In thoracic aortic rings, dopamine contracted vascular smooth muscle by direct partial agonism of alpha 1-adrenoceptors, without involvement of dopamine beta-hydroxylase. Thus, there is antagonism of the cardiac, but not the vascular responses to dopamine by inhibition of dopamine beta-hydroxylase. This shows that the conversion of dopamine to noradrenaline is important in the inotropic and chronotropic responses, but not the vascular responses to dopamine.